DOOR DEVICE FOR VENDING MACHINE 



FIELD OF THE INVENTION 
The invention relates to a door device for 
opening/closing the front of a vending machine body. 

BACKGROUND OF THE INVENTION 

FIG. 1 shows a conventional door body 100 of a vending 
machine. As shown in FIG. 1, the conventional door body 100 
has a front 110, a side 120, and a top 130. The front 110 is 
provided with, for example, a display opening 111 for disposing 
therein a sample product display chamber (not shown) and a 
service opening 112 for disposing therein, for example, a money 
slot and a money amount indicator (not shown) . Various 
functional parts are mounted on this door body 100 to 
constitute a door device for a vending machine. 

The above - described conventional door body 100 is 
produced by molding as follows. A flat sheet metal member is 
provided. Openings, such as a display opening 111 and a 
service opening 112, are cut out, and the periphery of the 
member is then cut to a predetermined shape. The side 12 0 and 
the top 13 0 each are formed by bending by means of a bender. 
Next, the side 120 is connected by welding to the top 130 at a 
joint 140. Thereafter, the welded portion is polished for 
flattening. Finally, the welded portion is coated with a rust 
preventive to form a door body 100. 

A separately assembled display chamber and the like are 
mounted on the molded door body 100 to produce a door device. 



In the molding of the conventional door body 100, however, 
the step of bending, the step of welding, and the step of 
finishing are necessary. Thax is, the necessary number of 
steps is large, and, thus, Jchxs requires in a lot of time and 
causes a high cost in /the molding. Further, although the 
welded portion is finished, finishing to a fully smooth extent 
is difficult. In th/ls case, the welded portion having surface 
irregularities sometimes spoils the appearance of the door body 
Further, the weMed portion has poor corrosion resistance, and 
this necessitates, for example, rust preventing treatment after 
the finishing. 

Further, since a large opening for assembling a display 
chamber and the like to the door body is provided, it is 
difficult to ensure the strength of the door device. In 
addition, since the display chamber and the like are separately 
assembled and mounted, the necessary number of steps for the 
production of the door body are large. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the invention to provide 
a door device for a vending machine which can be easily 
produced and has excellent appearance and strength. 

According to the first feature of the invention, there is 
provided a door device for opening/closing the front of a 
vending machine body, said door device comprising an integrally 
molded structure of a front, a side, and a top of a door body, 
without any joint, produced by pressing of a single sheet of a 
metal member. 
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According to this construction, the front, the side, and 
the top of the door body are integrally molded by pressing 
without any joint. Therefore, unlike the prior art technique, 
welding for connecting the faces to each other is unnecessary. 
For this reason, the work is easy, and a door body possessing 
excellent appearance and corrosion resistance can be produced. 

In the door device according to the first feature of the 
invention, preferably, a portion for connecting the front to 
the side, a portion for connecting the side to the top, and a 
portion for connecting the front to the top have a curved 
^ surface, while a portion for connecting three faces of the 
front, the side, and the top to one another has a spherical 

in 

surface. 

According to this construction, since the portion for 
'L, connecting the front to the side, the portion for connecting 
s !ff the front to the top, and the portion for connecting the side 
^ to the top of the door body have a curved surface or a 

-** spherical surface. This can avoid local concentration of and 
can disperse the expansion and the contraction of the sheet 
member at the time of pressing and thus can prevent a local 
reduction in wall thickness of the door body or cockling. 

Further, in the door device described just above 
according to the first feature of the invention, preferably, 
the curved surface of the portion for connecting the top to the 
side has been molded so that the radius of curvature is reduced 
toward the rear. 

According to this construction, since the radius of 
curvature in the forward direction is large, the expansion and 
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the contraction of the sheet member at the time of pressing can 
be dispersed. At the same time, since the radius of curvature 
in the backward direction is small, even though the vending 
machine body in its corner portion, which, when the door device 
has been closed, faces the door device, is not formed at a 
large radius of curvature, there is no sense of incongruity in 
appearance . 

In the above door devices according to the first feature 
of the invention, preferably, the bottom, the front, arid the 
side of the door body have been integrally molded without any 
joint. 

According to this construction, the bottom also is 
ntegrally formed without any joint/ This more facilitates the 
production of the door device a^nd, in addition, can improve 
the appearance and the corrosion resistance. 

In the door device described just above according to the 
invention, preferably, a portion for connecting the front to 
the side, a portion for connecting the side to the bottom, and 
a portion for connecting the front to the bottom have a curved 
surface, while a portion for connecting three faces of the 
front, the side, and the bottom to one another has a spherical 
surface . 

According to this construction, since the portion for 
connecting the front to the &id&, the portion for connecting 
the front to the bottom, and dne portion for connecting the 
side to the bottom have a curveyfl surface or a spherical surface 
This can avoid local concentration of and can disperse the 
expansion and the contraction of the sheet member at the time 
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of pressing and thus can preve: 




a local reduction in wall 



thickness of the door body or cockling. 

Further, in the door device described just above 
according to the first feature of the invention, preferably, 
the curved surface of the portion for connecting the bottom to 
the side has been molded so that the radius of curvature is 
reduced toward the rear. 

According to this construction, since the radius of 
curvature in the forward direction is large, the expansion and 
the contraction of the sheet member at the time of pressing can 
1% be dispersed. At the same time, since the radius of curvature 
^ m the backward direction is small, even though the vending 



machine body in its corner portion, which, when the door device 
has been closed, faces the door device, is not formed at a 
large radius of curvature, there is no sense of incongruity in 
appearance . 



feature of the invention may have a decoration ~ in a 
concave/convex form, on the front, produced by pressing. 

According to this construction, the provision of a 
decoration in a concave/convex form on the front of the door 
body can realize the production of a door body possessing 
excellent appearance. The formation of the decoration by 
pressing enables the molding of the decoration simultaneously 
with the formation of the door body by pressing. This can 
reduce the production cost.- 

According to the second feature of the invention, there 
is provided a door device for opening/closing the front of a 




Any one of the above door devices according to the first 



vending machine body, said door device comprising an integrally 
molded structure of a front of the door body and a concave for 
displaying sample products or the like, produced by pressing of 
a single sheet of a metal member. 

According to this construction, the front of the door 
body and the concave for displaying sample products or the 
like are integrally molded by pressing of a single sheet of a 
metal member. Therefore, the display chamber can be simply 
assembled. At the same time, the integrally molded display 
concave functions as a reinforcing member for the door body. 
Thus, a door device can be realized which has excellent 
rigidity . 

This door device according to the second feature of the 
invention further comprises a display door that openably covers 
the display concave from the front and permits the interior of 
the display concave to be seen through the door. 

According to this construction, the display door can 
prevent the entry of rainwater and the like into the display 
concave. Further, since the display door can be opened/closed 
from the front, this facilitates the replacement of sample 
products and the like displayed within the display concave. 

The door device described just above according to the 
invention has a step which has been produced by pressing 
between the front and the display concave so that, when the 
display door has been closed, the step abuts against the rear 
of the display door and consequently functions as a margin for 
seal of the display door. 

According to this construction, the step as a margin for 
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sealing of the display door is provided between the front and 
the display concave. This can reduce the level of a projection 
in the state of closing of the display door. 

In the door device described just above according to the 
second feature of the invention, preferably, a soft sealing 
member is disposed on at least one of the rear of the display 
door and the step. 

According to this construction, when the display door has 
been closed, the rear and the step of the display door are 
sealed by the seal member. This can more fully prevent the 
entry of rainwater and the like into the display concave. 

Any one of the above door devices according to the second 
feature of the invention may have a decoration in a 
concave/convex form, on the inner face of the display concave, 
produced by pressing. 

According to this construction, the provision of a 
decoration in a concave/convex form in the inner surface of 
the display concave can realize the production of a door body 
possessing excellent appearance. Further, the formation of the 
decoration by pressing enables the molding of the decoration 
simultaneously with the formation of the door body by pressing 
This can reduce the production cost. 



BRIEF DESCRIPTION OF THE DRAWINGS 



The invention will be explained in more detail in 



conjunction with the appended drawings, wherein: 



FIG. 1 is a perspective view of a conventional door body. 



FIG. 2 is a perspective view of a vending machine 



provided with a door device according to the invention; 

FIG. 3 is a perspective view of a vending machine in such 
a state that a display door is opened; 

FIG. 4 is an enlarged view of the principal part of FIG. 

2; 

FIGS. 5A to 5C are diagrams showing the appearance of a 
door body, wherein FIG. 5A is a front view, FIG. 5B a side view, 
and FIG. 5C a plan view; 

FIGS. 6A and 6B are longitudinal sectional views of the 
door body shown in FIG. 5A, wherein FIG. 6A is a sectional view 
taken on line A-A of FIG. 5A and FIG. 6B a sectional view taken 
on line B-B of FIG. 5A; 

FIG. 7 is a cross - sec tional view taken on line C-C of FIG. 
5A showing the door body; and 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Preferred embodiments of the invention will be explained 
in detail in conjunction with the accompanying drawings. 

At the outset, the construction of a door device 1 will 
be explained in conjunction with FIGS. 2 and 3. Here FIG. 2 is 
a perspective view of a vending machine provided with the door 
device 1 according to the invention, and FIG. 3 a perspective 
view of a vending machine in such a state that a display door 
11a is opened. 

As shown in FIG. 2, the door device 1 of the invention 
comprises: a door body 3 the left end of which is pivotally 
supported through a hinge (not shown) onto the vending machine 
body 2; a display chamber provided in the door body 3; an 



operation panel 5; a take-out port 11 provided at a lower part 
of the door body 3; and a repayment port 12. 

The display chamber 4 comprises a display concave 35 of 
the door body 3 described below and a display door 4a which 
openably covers from the front the front face of the display 
concave 35. A plurality of sample products 4b are displayed 
within the display chamber 4. As shown in FIG. 3, this display 
door 4a has a panel 41a, formed of a transparent acrylic resin 
or the like, through which the interior of the display chamber 
4 can be seen. The periphery of the display chamber 4 is 
*S surrounded by a sash 42a. The door body 4a in its right end is 

M pivotally supported through a hinge (not shown) onto the door 

m 

yn body 3 so that the display chamber 4 can be opened/closed from 

Si » 

''0 the front. 

O The panel 41a in the display door 4a has a plurality of 

G selection buttons 43a for a user to select a desired product 

G that are mounted at respective positions corresponding to 

sample products 4b. On the other hand, a seal member 44a~ 
formed of a soft material, such as a silicone, is provided in 
the inner surface of the sash 42a so as to surround the 
periphery of the sash 42a. Upon closing of the display door 4a, 
the seal member 44a is abutted against a step 37 of the door 
body 3, and consequently is sandwiched between the step 37 and 
the sash 42a to seal the display chamber 4. Therefore, in such 
a state that the display door 4a is closed, rainwater, dust or 
the like does not enter the display chamber 4. The seal member 
44a may be disposed on the step 37 side. 

A money amount indicator 5a, a money slot 5b, a latch 5c 
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for opening/closing the door device 1 and the like are provided 
on an operation panel 5 provided on a side of the display 
chamber 4 . 

The take- out port 11 is provided in the door body 3 for 
taking out a product carried out from the vending machine body 
2, and an opening/closing door (not shown) is provided in the 
opening portion to prevent the entry of rainwater and the like 
into the take-out port. 

The repayment port 12 is provided in the door body 3 in 
order to take out a change or the like. An opening/closing 
door is also provided in the opening portion of the repayment 
port 12 to prevent the entry of rainwater and the like. 

Next, the door body 3 will be explained in conjunction 
with FIGS. 4 to 7 . FIG. 4 is an enlarged view of the principal 
part of FIG. 2, FIG. 5 a diagram of the appearance of the door 
body 3, FIG. 6 a longitudinal sectional view of the door body 3, 
and FIG. 7 a cross - sec tional view of the door body 3. 

The door body 3 comprises a front 31, a side 32, a top 33, 
and a bottom 34 which, as shown in FIGS. 5 to 7 , have been 
integrally molded without a joint by pressing a single sheet 
of a metal member. 

All corner portions respectively for connection among the 
front 31, the side 32, the top 33, and the bottom 34 are 
formed in a curved form (see FIG. 2). An upper corner 300, 
where three faces of the front 31, the side 32, and the top 33 
are connected to one another, and a lower corner 310, where 
three faces of the front 31, the side 32, and the bottom 34 
are connected to one another, are formed in a spherical form. 



As shown in FIG. 4, the corner 320 for connecting the top 
33 to the side 32 is formed so that the radius of curvature of 
the front part A is 60 mm (R60) and the radius of curvature of 
the rear part B is 30 mm (R30) . That is, the corner 320 is 
formed so that the radius of curvature is reduced toward the 
rear part. In the corner 320 formed in this way, since the 
radius of curvature in the front part is large, at the time of 
pressing, local concentration of expansion and contraction of 
the sheet member can be reduced, and the expansion and 
contraction force can be dispersed. At the same time, since 
the radius of curvature in the rear part is small, even though 
the vending machine body 2 in its corner 21, which, when the 
door device 1 has been closed, faces the door device, is not 
formed at a large radius of curvature, there is no sense of 
incongruity in appearance. Therefore, the shape of the vending 
machine body 2 in its corner 21, which has hitherto been 
formed at a right angle, is not required to be changed to a 
curved shape having a large radius of curvature. " This can 
eliminate the need to significantly change the design of the 
vending machine body 2 . 

On the other hand, as with the corner 320, the corner 330 
for connecting the bottom 34 to the side 32 is formed so that 
the radius of curvature of the front part is 60 mm (R60) and 
the radius of curvature of the rear part is 30 mm (R30) . That 
is, the corner 330 is formed so that the radius of curvature 
is reduced toward the rear part. Therefore, the same function 
and effect as in the corner 320 can be provided. 

As shown in FIGS. 5 to 7 , a display concave 35 for 
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housing therein and displaying sample products 4b or the like 
is formed on the front 31 of the door body 3, and this display 
concave 35 also has been integrally molded with the door body 
3 by pressing. 

As shown in FIGS. 6A and 7, this display concave 35 has 
been molded so as to be concaved in a pot form in section. The 
side 350 of the display concave 35 is connected to the front 
31 through the step 37 serving as a margin for seal of the 
display door 4a. On the other hand, the display concave 35 in 
its inner surface 351 has a mount face 351a for mounting, for 
example, a sample display base 4c (see FIG. 3) and a display 
face 351b which is provided at a lower part of the mount face 
351a and displays an advertisement and the like. The 
disposition of a poster or the like on the display face 351b, 
of course, permits an advertisement of products through the 
display door 4a and the transparent panel 41a to consumers. 
Further, pressing of a decoration 7 formed of concaves and 
convexes on the display face 351b can realize an advertisement 
of products to consumers. For example, as shown in FIGS. 2 and 
3, molding of a decoration 6 having a shape of a letter 
"DRINK" by means of press grooves can realize the provision of 
a door device 1 having a high level of appeal without 
disposing a poster and the like. 

As shown in FIGS. 6A and 7, the step 37 as the margin for 
the seal of the display door 4a is provided at a position 
which is inward by one step corresponding to the thickness of 
the display door 4a from the front 31 of the door body 3. The 
step 37 is provided over the whole periphery of the display 
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door 4a. Therefore, when the display door 4a is closed, the 
display door 4a is not projected from the front 31 of the door 
body 3 and thus does not spoil the appearance of the vending 
machine body. 

Further, as shown in FIGS. 6B and 7, an operation concave 
36, which is slightly concaved backward, is provided on the 
front 31 of the door body 3 in its position corresponding to 
the operation panel 5 on which the money amount indicator 5a, 
the money slot 5b and the like are disposed. This operation 
concave 36 also has been integrally molded with the door body 
4f 3 by pressing. The provision of the operation concave 36 can 

]^ distinguish the operation concave 36 from the other portion 

and thus can emphasize the position of the operation panel 5 
(see FIG. 2) on which the money slot 5b and the like are 
disposed. Therefore, users can more easily operate the vending 
W machine . 

3^ Further, a construction may also be adopted wherein a 

I™ decoration 6 of concaves and convexes can be molded by 
pressing in a surplus space in the front 31 of the door body 3. 
For example, as shown in FIGS. 2 and 3, a decoration 6 having 
a shape of a beverage bottle may also be molded by means of a 
press groove. This can realize the provision of a door device 
1 having a high level of appeal without print decoration and 
the like. 

Next, the pressing of the door body 3 will be explained. 

The door body 3 is formed from a single sheet of a flat 
metal member. At the outset, a flat sheet metal member, which 
has been cut into a predetermined shape, for example, by an NC 
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device, is provided, and a display concave 35, which requires 
the deepest drawing, is pressed by a female - male mold for 
first molding. Next, both the sides 32, the top 33, and the 
bottom 34 are pressed by a female-male mold for second molding 
Finally, press molding, which simultaneously performs molding 
of the operation concave 36 to be shallowly drawn and finish 
shaping of details, is performed by a female-male mold for 
third molding. Thus, the molding of the door body 3 is 
completed . 

In this case, the decoration 7 in the display concave 35 
can be formed by pressing simultaneously with the molding of 
the display concave 35 (first molding) . Further, the 

decoration 6 on the front 31 may be formed by pressing 
simultaneously with the finish molding (third molding) . 

According to this preferred embodiment, molding using the 
three molds for pressing can provide a door body 3 of a 
vending machine, comprising a deeply drawn portion, such as 
the display concave 35, shallowly drawn portions, such as 
decorations 6, 7, the highly curved side 32, and the top 33, 
that has even thickness and is free from wrinkles. 

When the level of concaves and convexes in the drawn 
portion is low, molding using one or two molds for pressing is 
also possible. That is, three times of pressing are not 
limited to molding using three molds for pressing. 

Further, instead of using the female-male mold, molding 
may be carried out, for example, by a hydroform single die 
molding method wherein only one of upper and lower dies is 
formed of a fixed material with the other die being formed of 




a flexible material, such as rubber, and, in molding, even 
static pressure is externally applied. Pressing is not limited 
to this preferred embodiment. 

Thus, since the door body 3 is molded by pressing using a 
single sheet of a flat sheet metal member, the faces are 
integrally molded without any joint. Therefore, unlike the 
prior art technique, this eliminates the need to perform 
welding for connecting the faces to each other and in its turn 
facilitates the work and can realize the production of a door 
device 1 having excellent appearance and corrosion resistance. 
Further, the decoration 7 on the display concave 35 and the 
decoration 6 on the front 31 can be molded simultaneously with 
other pressing process. This can reduce the cost of decoration 
in the door device 1. Further, since display concave 35 is 
integrally molded, the display chamber 4 can be easily 
assembled, and, in addition, the display concave 35 functions 
as a reinforcing member of the door body 3 . This can enhance 
the rigidity of the door body. Further, even though the 
display door 4a has been broken for money or product robbery 
purposes, there is no possibility that the products and 
proceeds housed within the vending machine are easily robbed, 
because the display chamber 4 is covered with the display 
concave 35 which has been molded integrally with the front 31. 

In the present preferred embodiment, the bottom 34 is 
integrally molded with the door body 3. Alternatively, as in 
the conventional door body 100 shown in FIG. 1, no bottom 34 
may be provided. 

The decorations 6, 7 may be in the form of concaves and 
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convexes that can be molded by pressing. That is, the 
decoration is not limited to the form of letters and beverage 
bottles referred to in the above preferred embodiment. 

In FIGS. 2 to 4 , the corners respectively for connection 
among the front 31, the side 32, the top 33, and the bottom 34, 
the upper corner 300 for connection of three faces of the front 
31, the side 32, and the top 33, and the lower corner 310 for 
connection of three faces of the front 31, the side 32, and the 
bottom 34 are indicated by an auxiliary line for showing an 
image of a curved surface and a spherical surface. In fact, 
however, as shown in FIG. 5, this auxiliary line does not 
appear in the curved surface and the spherical surface. 

As described above, according to the invention, since the 
door body is molded by pressing using a single sheet of a flat 
metal member, there is no joint in each face and the faces are 
integrally molded with each other. Therefore, unlike the prior 
art technique, welding for connecting the faces to each other 
is unnecessary. For this reason, the work is" easy, and a door 
device possessing excellent appearance and corrosion resistance 
can be produced. 

Further, the front of the door body and the concave for 
displaying sample products or the like are integrally molded 
by pressing of a single sheet of a metal member. Therefore, 
the display chamber can be easily assembled. At the same time, 
the integrally molded display concave functions as a 
reinforcing member for the door body. Thus, a door device can 
be realized which has excellent rigidity. 

The invention has been described in detail with 
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particular reference to preferred embodiments, but it will be 

understood that variations and modifications can be effected 

within the scope of the invention as set forth in the appended 
claims . 



